US009410139B2

a2z United States Patent (10) Patent No.: US 9,410,139 B2
Dadaglio et al. (45) Date of Patent: Aug. 9, 2016
(54) RECOMBINANT ADENYLATE CYCLASE 5,821,122 A * 10/1998 Guilloux etal. ............ 435/325
TOXIN OF BORDETELLA INDUCES T CELL 5,935,580 A 8/1999 Ladant et al.
6,500,641 Bl 12/2002 Chen et al.

RESPONSES AGAINST TUMORAL
ANTIGENS

(75) Inventors: Gilles Dadaglio, Chatillen (FR); Claude
Leclerc, Paris (FR); Daniel Ladant,
Cachan (FR); Benoit Van Den Eynde,
Brussels (BE); Sandra Morel, Brussels
(BE); Cécile Bauche, Paris (FR)

(73) Assignees: INSTITUT PASTEUR, Paris (FR);
INSTITUT NATIONAL DE LA
SANTE ET DE LA RECHERCHE
MEDICALE (INSERM), Paris (FR);
LUDWIG INSTITUT FOR CANCER
RESEARCH, New York, NY (US);
CENTRE NATIONAL DE LA
RECHERCHE SCIENTIFIQUE, Paris
(FR)

(*) Notice: Subject to any disclaimer, the term of this

patent is extended or adjusted under 35

U.S.C. 154(b) by 142 days.

(21)  Appl. No.: 12/232,250

(22) Filed: Sep. 12, 2008
(65) Prior Publication Data
US 2009/0117143 Al May 7, 2009

Related U.S. Application Data

(63) Continuation of application No. 11/436,757, filed on
May 19, 2006, now abandoned, which is a
continuation of application No. PCT/EP2004/014086,
filed on Nov. 19, 2004.

(60) Provisional application No. 60/523,632, filed on Now.

21, 2003.
(51) Int.CL

CI2N 9/88 (2006.01)

AGIK 38/16 (2006.01)

AGIK 39/00 (2006.01)

AGIK 39/39 (2006.01)

AGIK 47/48 (2006.01)
(52) US.CL

CPC oo CI2N 9/88 (2013.01); A61K 38/164

(2013.01); A61K 39/0011 (2013.01); A61K
39/39 (2013.01); A61K 47/4833 (2013.01);
AG6IK 47/48261 (2013.01); C12Y 406/01001
(2013.01); 461K 2039/6037 (2013.01); 461K
2039/6068 (2013.01)
(58) Field of Classification Search
None
See application file for complete search history.

(56) References Cited
U.S. PATENT DOCUMENTS

5,503,829 A
5,679,784 A

4/1996 Ladant et al.
10/1997 Ladant et al.

2014/0227323 Al 82014 Dadaglio

FOREIGN PATENT DOCUMENTS

EP 1188446 Al 3/2002
WO WO-01/29220 A2 4/2001
WO WO 01 29220 A3 4/2001
WO WO00190197 11/2001
WO WO 02 22169 3/2002
WO WO 2004/113372 * 12/2004
WO 2005053738 Al 6/2005
OTHER PUBLICATIONS

Drexler et al. Cancer Research, 59, 4955-4963, Oct. 1, 1999.*
Rodeck et al. J Cell Biochem. Oct. 1990; 44 (2): 69-79.*

Sebo et al., Infect. Immun. 63:3851-3857, 1995 .*

Osicka et al., Infect. Immun., 68:247-256, 2000.*

Betsou et al, Gene 162: 165-166, 1995.*

Fayolle et al., J. of Virol., vol. 75, No. 16. pp. 7330-7338 (2002).
International Search Report for PCT/EP2004/014086, Mailed Apr.
19, 2005.

Schlect, G. et al., Antigen Targeting to CD11b Allows Efficient Pre-
sentation of CD4+ and CD8+ Epitopes and In Vivo Thl-Polarized T
Cell Priming, J. Immunol., vol. 173, pp. 6089-6097 (2004.
Guermonprez et al.; “Bordetella Pertussis Adenylate Cyclase Toxin:
A Vehicle to Deliver CD8-Positive T-Cell Epitopes into Antigen-
Presenting Cells”; Methods in Enzymology, vol. 326, pp. 527-542,
(2000).

Renkvist et al.; “A Listing of Human Tumor Antigens Recognized by
T Cells”; Cancer Immunology and Immunotherapy, vol. 50, No. 1,
pp. 3-15, (2001).

Skipper et al.; “An HLA-A2-Restricted Tyrosinase Antigen on Mela-
noma Cells Results From Posttranslational Modification and Sug-
gests a Novel Pathway for Processing of Membrane Proteins”; Jour-
nal of Experiemntal Medicine, vol. 183, No. 2, pp. 527-534, (1996).
Dadaglio et al.; “Recombant Adenylate Cyclase Toxin of Bordetella
Pertussis Induced Cytotoxic T Lymphocyte Responses Against
HLA*0201-Restricted Melanoma Epitopes”; International Immu-
nology, vol. 15, No. 12, pp. 1423-1430, (2003).

Jan. 25, 2010 Decision on Appeal in U.S. Appl. No. 10/994,204.
Brichard, et al., The Tyrosinase Gene Codes for an Antigen Recog-
nized by Autologous Cytolytic T Lymphocytes on GLA-A2 Melano-
mas, J. Exp. Med., Aug. 1, 1993, vol. 178, No. 2, pp. 489-495.

(Continued)

Primary Examiner — Oluwatosin Ogunbiyi
(74) Attorney, Agent, or Firm — Law Office of Salvatore
Arrigo and Scott Lee, LLP

(57) ABSTRACT

An immunogenic composition comprising a recombinant
protein comprising a Bordetella CyaA, or a fragment thereof,
and a peptide that corresponds to a tumor antigen is provided
as a cancer treatment. Methods of treatment with this immu-
nogenic composition are also provided. In an embodiment,
the therapeutic composition is a treatment for melanoma, and
comprises epitopes from the HLA*0201 epitope. These
epitopes include Tyr or GnT-V, and are present in the recom-
binant proteins CyaA-ES5-Tyr and CyaA-E5-GnT-V.
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